Calcium protects Trifolium repens L. seedlings against cadmium stress.
The effect of calcium (Ca(2+)) on Trifolium repens L. seedlings subjected to cadmium (Cd(2+)) stress was studied by investigating plant growth and changes in activity of antioxidative enzymes. Physiological analysis was carried out on seedlings cultured for 2 weeks on half-strength Hoagland medium with Cd(2+) concentrations of 0, 400 and 600 microM, and on corresponding medium supplied with CaCl(2) (5 mM). Exposure to increasing Cd(2+) reduced the fresh weight of the upper part (stems + leaves) of the seedlings more strongly than that of the root system. In both parts of T. repens seedlings H(2)O(2) level and lipid peroxidation increased. In the upper part, Cd(2+) exposure led to a significant decrease in the activity of superoxide dismutase, catalase and glutathione peroxidase and an increase in ascorbate peroxidase activity. In contrast, the roots showed an increase in the activity of antioxidative enzymes under Cd(2+) stress. Ca(2+) addition to medium reduced the Cd(2+) accumulation, and considerably reversed the Cd(2+)-induced decrease in fresh mass as well as the changes in lipid peroxidation in the both parts of T. repens seedlings. Ca(2+) application diminished the Cd(2+) effect on the activity of antioxidative enzymes in the upper part, even though it did not significantly affect these enzymes in the roots. So the possible mechanisms for the action of Ca(2+) in Cd(2+) stress were considered to reduce Cd(2+) accumulation, alleviate lipid peroxidation and promote activity of antioxidative enzymes.